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 Abstract   
Objectives: To evaluate data regarding neonatal mortality and short term morbidity among iatrogenic late preterm 
(ILP) and spontaneous late preterm (SLP) twin births, and to estimate whether medical interventions – induction of 
labor in this particular context, are associated with better or poorer outcomes. 
Material and methods: Retrospective analysis of 110 late preterm dichorionic twin pregnancies was performed 
basing on medical charts data. All twins were delivered in years 2005-2011 at the 1st Department of Obstetrics 
and Gynecology, Medical University of Warsaw. Late preterm twins, deﬁned as those delivered between 34+0-36+6 
weeks of gestation, were divided into spontaneous and iatrogenic preterm births. The primary outcomes of the 
study were various neonatal adverse events, including one of the following per pregnancy: admission to Neonatal 
Intensive Care Unit (NICU), respiratory disorders (RD) and pneumonia, intraventricular hemorrhage (IVH), sepsis, 
NEC and jaundice requiring phototherapy. Mann-Whitney U-test and chi-squared test were used and logistic re-
gression performed to calculate odds ratio, with p value<0.05 considered signiﬁcant.
Results: There were 69 (62.7%) spontaneous and 41 (37.3%) iatrogenic late preterm twins. There were no diﬀe-
rences in maternal characteristics, mode of delivery and newborns’ Apgar scores. The mean birth weight did not 
diﬀer signiﬁcantly between the groups. There was one case of perinatal death of one twin in ILP group. Preec-
lampsia (31.7%) and IUGR (17%) were the most frequent indications for labor induction in ILP. Women in the ILP 
group were administered steroid treatment for lung maturation more frequently than SLP group due to pregnancy 
complications (73.17% vs. 30.44%; p<0.0001). Nevertheless, ILP twins were at higher risk of respiratory disorders 
(41.46% vs. 15.94%; p=0.003– signiﬁcant either with or without pneumonia) and NICU admission (31.71% vs. 
14.49%; p=0.032) than SLP twins. The only two independent factors inﬂuencing the occurrence of poor neonatal 
outcome were gestational age in weeks (OR 0.57; 95% CI 0.34-0.94) and preeclampsia (OR 5.01; 95% CI 1.51-
16.67). In the additional analysis of gestational age odds ratio, only the delivery at 34 weeks of gestation increased 
the incidence of adverse neonatal outcome almost ﬁve times (OR 4.94, 95% CI: 1.64 – 14.88). The rate of cesarean 
delivery in the SLP was 81.61%, while in the ILP it reached 90.23% (p=0.17).
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Introduction
3UHWHUP ELUWK 37%  ZHHNV RI JHVWDWLRQ DIIHFWV 
DSSUR[LPDWHO\ 1 RI DOO GHOLYHULHV LQ 3RODQG DQG DURXQG 
12 LQ 86$ HDFK \HDU >1, 2@ $V SUHPDWXULW\ LV WKH OHDGLQJ 
FDXVH RI QHRQDWDO PRUWDOLW\ DQG PRUELGLW\, LW KDV DOZD\V EHHQ D 
VHULRXV SUREOHP IRU KHDOWKFDUH V\VWHPV ZRUOGZLGH $ IHZ \HDUV 
DJR D FRPPRQ REVWHWULFDO SKUDVH ³QHDU WHUP´ ZDV UHSODFHG ZLWK 
WKH WHUP ³ODWH SUHWHUP ELUWK´ /37% WR HPSKDVL]H WKDW QHRQDWHV 
ERUQ DW  ±  ZHHNV RI JHVWDWLRQ FDQQRW EH WUHDWHG DV WHUP 
LQIDQWV, DV WKH\ DUH DW LQFUHDVHG ULVN RI ERWK QHRQDWDO PRUWDOLW\ 
DQG PRUELGLW\, QRW RQO\ RI UHVSLUDWRU\ RULJLQ >@ 5HFHQWO\, VR 
FDOOHG ODWH SUHWHUP ELUWKV KDYH EHFRPH WKH WRSLF RI PXFK GHEDWH 
DQG UHVHDUFK, DV WRJHWKHU ZLWK PRGHUDWHO\ SUHWHUP ELUWKV 2 ± 
 ZHHNV WKH\ DFFRXQW IRU 1 RI DOO SUHWHUP GHOLYHULHV 
>, , @
2YHU WKH ODVW IHZ GHFDGHV, WKH IUHTXHQF\ RI WZLQ JHVWDWLRQV 
KDV LQFUHDVHG JUHDWO\, ZLWK WKH UDWH RI SUHWHUP ELUWKV DPRQJ WKHP 
ULVLQJ IURP  WR , DQG /37% EHLQJ WKH ODUJHVW JURXS RI DOO 
>@ 5HFHQWO\ SXEOLVKHG VWXGLHV VKRZ VLPLODU VKRUW DQG ORQJ WHUP 
PRUELGLWLHV LQ SUHWHUP WZLQV >, @ 7KH\ SUHVHQW DQ LQFUHDVHG 
PRUELGLW\ LQFOXGLQJ UHVSLUDWRU\ FRPSOLFDWLRQV, QHRQDWDO LQWHQVLYH 
FDUH XQLW 1,&8 DGPLVVLRQV, K\SRJO\FHPLD, WHPSHUDWXUH 
LQVWDELOLW\ DQG IHHGLQJ GLI¿FXOWLHV >1@ 
6LQFH PXOWLSOH JHVWDWLRQV FRQWULEXWH JUHDWO\ WR WKH JURXS RI 
/37%, D TXHVWLRQ DULVHV, ZKHWKHU DOO WKH GHOLYHULHV WDNLQJ SODFH 
EHIRUH  FRPSOHWHG ZHHNV RI JHVWDWLRQ DUH IXOO\ MXVWL¿HG, ZKLFK 
HVSHFLDOO\ FRQFHUQV LDWURJHQLF GHOLYHULHV RI SUHWHUP WZLQV 
Objective
7KH REMHFWLYH RI WKH VWXG\ ZDV WR HYDOXDWH GDWD UHJDUGLQJ 
QHRQDWDO PRUWDOLW\ DQG VKRUW WHUP PRUELGLW\ DPRQJ LDWURJHQLF 
ODWH SUHWHUP ,/3 DQG VSRQWDQHRXV ODWH SUHWHUP 6/3 WZLQ 
ELUWKV 0RUHRYHU, LW ZDV DLPHG WR HVWLPDWH ZKHWKHU PHGLFDO 
LQWHUYHQWLRQV ± LQGXFWLRQ RI ODERU LQ WKLV SDUWLFXODU FRQWH[W, DUH 
DVVRFLDWHG ZLWK EHWWHU RU SRRUHU RXWFRPHV 
Material and methods
'DWD RI 2 GLFKRULRQLF WZLQ SUHJQDQFLHV, GHOLYHUHG DW WKH 1VW 
'HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\, 0HGLFDO 8QLYHUVLW\ RI 
:DUVDZ, LQ \HDUV 2211, ZHUH UHWURVSHFWLYHO\ DQDO\]HG 2QO\ 
ODWH SUHWHUP ELUWKV 11 WZLQV, GH¿QHG DV GHOLYHU\ EHWZHHQ  
DQG  ZHHNV RI JHVWDWLRQ, ZHUH LQFOXGHG IRU IXUWKHU DQDO\VLV 
DQG GLYLGHG LQWR VSRQWDQHRXV  WZLQV DQG QRQVSRQWDQHRXV 
SUHWHUP ELUWKV 1 WZLQV 7KH 6/3 ELUWK ZDV GH¿QHG DV D UHVXOW 
RI SULPDU\ XWHULQH FRQWUDFWLRQV, ZKLOH WKH ,/3 ELUWK ZDV GXH WR 
PHGLFDO LQGLFDWLRQV IRU WKH GHOLYHU\ ,Q FDVH RI SUHWHUP UXSWXUH 
Conclusions: Late prematurity in twin pregnancies is associated with higher risk of neonatal morbidity than in term 
twins. Iatrogenic late preterm birth increases the risk of NICU admission and respiratory disorders in neonates in 
comparison to spontaneous late preterm birth. Despite the fact that respiratory complications are generally mild and 
mostly temporary, there is a need for careful evaluation of indications for delivery in that particular group.
 Key words: late preterm births / twin gestation / neonatal mortality / 
          / neonatal morbidity / respiratory disorders / 
 Streszczenie
Cel pracy: Analiza śmiertelności oraz krótkoterminowej zachorowalności noworodków urodzonych wskutek samo-
istnych i jatrogennych późnych porodów przedwczesnych w ciążach bliźniaczych.
Materiał i metodyka: Retrospektywną analizą objęto 110 dwukosmówkowych ciąż bliźniaczych, których porody 
odbyły się pomiędzy 34+0 a 36+6 tygodniem ciąży (tzw. późne wcześniactwo) w I Klinice Położnictwa i Ginekologii 
Warszawskiego Uniwersytetu Medycznego w latach 2005-2011. Grupę badaną podzielono na samoistne (SLP) i 
jatrogenne (ILP) późne porody przedwczesne, a następnie porównano je między sobą. Głównym punktem końco-
wym badania były powikłania noworodkowe (przynajmniej jedno na ciążę): przyjęcie do oddziału intensywnej opieki 
noworodkowej (OION), zaburzenia oddychania i zapalenie płuc, wylewy dokomorowe, sepsa, martwicze zapalenie 
jelit, żółtaczka wymagająca fototerapii. W analizie statystycznej posłużono się testem Mann’a-Whitney’a i chi2 oraz 
analizą regresji w celu wyliczenia ilorazów szans. Za poziom istotności statystycznej przyjęto p<0,05. 
Wyniki: Nie stwierdzono żadnych różnic pomiędzy grupami w odniesieniu do charakterystyki matek, sposobu 
porodu oraz stanu urodzeniowego noworodków. Najczęstszymi powikłaniami ciąży prowadzącymi do indukcji póź-
nego porodu przedwczesnego w grupie jatrogennej był stan przedrzucawkowy (31%) oraz hipotroﬁa płodu (17%). 
Bliźnięta ILP miały większe ryzyko powikłań oddechowych niż bliźnięta SLP (41,46% vs. 15,94%), jak również 
częściej były przyjmowane do OION (31,71% vs. 14,49%; p=0,032). Jedynymi niezależnymi czynnikami ryzyka 
powikłań noworodkowych okazały się skończone tygodnie ciąży (OR 4,94 dla 34. tygodnia) oraz stan przedrzu-
cawkowy (OR 5,01).
Wnioski: Późne wcześniactwo w ciążach bliźniaczych związane jest z wyższym niż w ciążach donoszonych ryzy-
kiem zachorowalności noworodków. Jatrogenne późne porody przedwczesne zwiększają ryzyko powikłań odde-
chowych oraz przyjęcia do OION w porównaniu do samoistnych późnych porodów przedwczesnych.
 Słowa kluczowe: pyĨne wF]eĞniaFtwo / FiąĪa bliĨniaF]a / XmieralnoĞü noworodNyw / 
       / ]aFhorowalnoĞü noworodNyw / ]abXr]enia oddyFhania /
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RI PHPEUDQHV 3520 ZLWK QR FRQWUDFWLRQV, DQWLELRWLFV ZHUH 
DGPLQLVWHUHG DQG ODERUDWRU\ LQGLFHV RI LQWUDXWHULQH LQIHFWLRQ 
OHXNRF\WRVLV DQG &UHDFWLYH SURWHLQ PRQLWRUHG /DERU LQGXFWLRQ 
RU FHVDUHDQ VHFWLRQ ZDV SHUIRUPHG LI LQIHFWLRQ SDUDPHWHUV ZHUH 
LQFUHDVLQJ GHVSLWH DQWLELRWLF DGPLQLVWUDWLRQ, RU IHYHU GH¿QHG 
DV WHPSHUDWXUH DERYH  GHJUHHV &HOVLXV ZDV REVHUYHG ,Q WKH 
DERYH FDVHV WKH\ ZHUH WUHDWHG DV LDWURJHQLF ELUWKV ,I XWHULQH 
FRQWUDFWLRQV RFFXUUHG VSRQWDQHRXVO\ DIWHU 3520, WKH\ ZHUH 
FODVVL¿HG DV 6/3 ELUWKV
7KH SULPDU\ RXWFRPH RI WKH VWXG\ ZDV DW OHDVW RQH RI WKH 
IROORZLQJ SHU SUHJQDQF\ DGPLVVLRQ WR 1HRQDWDO ,QWHQVLYH &DUH 
8QLW 1,&8, UHVSLUDWRU\ GLVRUGHUV 5' UHTXLULQJ PHFKDQLFDO 
YHQWLODWLRQ  &3$3 FRQWLQXRXV SRVLWLYH DLUZD\ SUHVVXUH 
LQFOXGLQJ SQHXPRQLD, LQWUDYHQWULFXODU KHPRUUKDJH ,9+, VHSVLV, 
1(& RU MDXQGLFH UHTXLULQJ SKRWRWKHUDS\ 0DWHUQDO FKDUDFWHULVWLFV, 
VXFK DV DJH, SDULW\, SUHJQDQF\ FRPSOLFDWLRQV DQG PRGH RI 
GHOLYHU\ ZHUH FRPSDUHG ,QGLFDWLRQV IRU QRQVSRQWDQHRXV /37% 
ZHUH HYDOXDWHG 0HDQ ELUWK ZHLJKWV RI QHZERUQV DQG WKHLU $SJDU 
VFRUHV ZHUH FRPSDUHG EHWZHHQ JURXSV
7KH DQDO\VHV ZHUH SHUIRUPHG E\ WZLQSDLU, LQ ZKLFK WKH 
ZRUVH RXWFRPH IRU WKH SDLU ZDV FRQVLGHUHG WKH RXWFRPH RI 
LQWHUHVW 6WDWLVWLFD 1 VRIWZDUH ZDV XVHG IRU VWDWLVWLFDO DQDO\VLV, 
ZLWK S YDOXH  UHJDUGHG DV VLJQL¿FDQW 0DQQ:KLWQH\ 8WHVW 
IRU FRQWLQXRXV YDULDEOHV DQG FKLVTXDUHG WHVW IRU FDWHJRULFDO 
YDULDEOHV ZHUH DSSOLHG DQG ORJLVWLF UHJUHVVLRQ SHUIRUPHG WR 
FDOFXODWH RGGV UDWLR 25 ZKHUH DSSOLFDEOH
Results
7KH UDWH RI ODWH SUHWHUP WZLQV ZDV 1 11 RXW RI 
2 ,Q  FDVHV WKH GHOLYHU\ ZDV VSRQWDQHRXV 2 ± 6/3 
DQG LQ 1 LDWURJHQLF, GXH WR VSHFL¿F LQGLFDWLRQV  ± ,/3 
7KH PHDQ PDWHUQDO DJH GLG QRW GLIIHU EHWZHHQ WKH JURXSV 7KH 
UDWH RI SULPLSDUDV ZDV  LQ WKH 6/3 DQG  LQ WKH ,/3 
S 11 7KH PHDQ PDWHUQDO SUHSUHJQDQF\ %0, GLG QRW GLIIHU 
VLJQL¿FDQWO\ EHWZHHQ WKH JURXSV, ZKLOH WKH PHDQ ZHLJKW JDLQ 
ZDV VLJQL¿FDQWO\ JUHDWHU LQ WKH ,/3 0HDQ JHVWDWLRQDO DJH DW 
GHOLYHU\ ZDV  LQ 6/3 DQG 2 LQ ,/3 S 2 
&KDUDFWHULVWLFV RI ERWK JURXSV DUH SUHVHQWHG LQ 7DEOH ,
Table I. Maternal characteristics in spontaneous (SLP) and iatrogenic (ILP) late preterm groups.
PHDQ6' min max mHan6' min max p
SLP ILP
$JH 31.01±4.1 19 43 31.98±3.9 23 41 0.21
%0, 22.49±3.2 17.3 35.78 23.61±4.2 18.63 39.26 0.12
:HiJKWJain 16.33±5.6 5 29 19.53±3.0 2 31 0.001
:HHNVRIJHVWaWiRn 35.46±0.8 34 36 35.29±0.8 34 36 0.22
%0I±ERG\PDVVLQGH[S'±VWDQGDUGGHYLDWLRQ
Table II. Pregnancy complications in the SLP and ILP and indication for delivery in ILP.
6/3n 
n (%)
,/3  n 
n (%) p
,/3 ± inGiFaWiRnV IRU 
GHOiYHU\ n (%)
*'0 11 (15.94) 4 (9.76) 0.44 0
3UHHFOampVia 5 (7.25) 13 (31.71) 0.0008 13 (31.71)
PROM*/** 22 (31.88) 3 (7.32) 0.0007 2 (4.88)* / 1 (2.44)**
,nWUaKHpaWiF FKROHVWaViV RI 
pUHJnanF\ 3 (4.35) 9 (21.95) 0.004 4 (9.75)
,8*R 4 (5.8) 7 (17.07) 0.53 7 (17.07)
POaFHnWaO aEUXpWiRn 0 3 (7.32) 3 (7.32)
,nWUaXWHUinH IHWaO GiVWUHVV ZiWKRXW 
JURZWK UHVWUiFWiRn 0 3 (7.32) 3 (7.32)
HELLP syndrome 0 1 (2.44) 1 (2.44)
)eWaO demise 0 1 (2.44) 1 (2.44)
8nFerWain *** 6 (14.63)
*SUHPDWXUH UXSWXUH RI PHPEUDQHV ZLWK LQWUDXWHULQH LQIHFWLRQ **SUHPDWXUH UXSWXUH RI PHPEUDQHV ZLWK WUDQVYHUVH ORZHU IHWXV OLH 
***XQFHUWDLQ LQGLFDWLRQV IRU GHOLYHU\ *'0  JHVWDWLRQDO GLDEHWHV P520  SUHPDWXUH UXSWXUH RI PHPEUDQHV I8*5  LQWUDXWHULQH JURZWK UHVWULFWLRQ
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3UHJQDQF\ FRPSOLFDWLRQV LQ ERWK JURXSV DQG LQGLFDWLRQV IRU 
GHOLYHU\ LQ ,/3 DUH SUHVHQWHG LQ 7DEOH ,, ,Q  FDVHV QR HYLGHQW 
LQGLFDWLRQ IRU FHVDUHDQ VHFWLRQ FRXOG EH LGHQWL¿HG
7KH UDWH RI FHVDUHDQ GHOLYHU\ LQ WKH 6/3 ZDV 11, ZKLOH 
LQ WKH ,/3 LW UHDFKHG 2 S 1 >The above rates are 
high because the breech presentation of either of the twins is an 
indication for cesarean section in our institution. However, it had 
no inÀuence on the resuOts, as there rates were eTuaOO\ high in 
both groups@ :RPHQ LQ WKH ,/3 JURXS, GXH WR YDULRXV SUHJQDQF\ 
FRPSOLFDWLRQV, ZHUH DGPLQLVWHUHG VWHURLGV IRU OXQJ PDWXUDWLRQ 
PRUH IUHTXHQWO\ WKDQ 6/3 JURXS 1 YV  S1 
7KH PHDQ ELUWK ZHLJKW RI QHZERUQV GLG QRW GLIIHU VLJQL¿FDQWO\ 
EHWZHHQ WKH JURXSV 7KHUH ZDV RQH FDVH RI SHULQDWDO GHDWK RI 
RQH WZLQ LQ ,/3 JURXS 0RUH WKDQ  RI QHZERUQV IURP ERWK 
JURXSV ZHUH ERUQ ZLWK $SJDU VFRUH   DW  PLQXWH 7KH PHGLDQ 
$SJDU VFRUH LQ WKH ¿UVW PLQXWH ZDV 1 IRU ERWK WZLQV LQ WKH ,/3, 
ZKLOH LQ WKH 6/3 LW ZDV 1 IRU WKH ¿UVW DQG  IRU WKH VHFRQG WZLQ 
7KHUH ZHUH DOVR QR VLJQL¿FDQW GLIIHUHQFHV ZKHQ UDWHV RI QHRQDWHV 
ERUQ LQ JRRG, DYHUDJH DQG EDG JHQHUDO FRQGLWLRQ ZHUH FRPSDUHG 
EHWZHHQ JURXSV  
1HRQDWDO FRPSOLFDWLRQV DQDO\]HG SULPDU\ RXWFRPH LQ DW 
OHDVW RQH WZLQ DUH VSHFL¿HG LQ WDEOH ,,,
/RJLVWLF UHJUHVVLRQ DQDO\VLV ZDV SHUIRUPHG WR GH¿QH WKH 
LPSDFW RI DQDO\]HG IDFWRUV RQ DGYHUVH QHRQDWDO RXWFRPH GH¿QHG 
DV 1,&8 DGPLVVLRQ, VHSVLV, 5' LQFOXGLQJ SQHXPRQLD, ,9+, 1(&, 
MDXQGLFH UHTXLULQJ SKRWRWKHUDS\ 7KH RQO\ WZR LQGHSHQGHQW 
IDFWRUV LQÀXHQFLQJ WKH RFFXUUHQFH RI SRRU QHRQDWDO RXWFRPH 
ZHUH JHVWDWLRQDO DJH LQ ZHHNV 25  DQG SUHHFODPSVLD 25 
1 VHH 7DEOH ,9 ,Q WKH DGGLWLRQDO DQDO\VLV RI JHVWDWLRQDO DJH 
RGGV UDWLR, RQO\ WKH GHOLYHU\ DW  ZHHNV RI JHVWDWLRQ LQFUHDVHG 
WKH LQFLGHQFH RI DGYHUVH QHRQDWDO RXWFRPH DOPRVW ¿YH WLPHV 25 
,  &, 1 ± 1 
Discussion
2YHU WKH ODVW IHZ GHFDGHV WKH VXUYLYDO RI SUHWHUP QHRQDWHV 
KDV LPSURYHG JUHDWO\, PRVWO\ GXH WR WKH DGYDQFHV LQ FOLQLFDO 
PDQDJHPHQW, HVSHFLDOO\ DQWHQDWDO VWHURLG DGPLQLVWUDWLRQ DQG 
1,&8 LPSURYHPHQWV 1HYHUWKHOHVV, DORQJVLGH LPSURYHPHQWV 
DQ LQFUHDVLQJ UDWH RI SUHWHUP GHOLYHULHV KDV EHHQ REVHUYHG ± IRU 
H[DPSOH DFFRUGLQJ WR 86 GDWD LW LQFUHDVHG E\  IURP 11
Table III. Neonatal complications in at least one twin in the ILP and SLP.
1eonaWaO FompOiFaWions 6LP  n n (%)
,LP  n 
n (%) p
1,&8 10 (14.49) 13 (31.71) 0.032
RD 11 (15.94) 17 (41.46) 0.003
pneumonia 15 (21.74) 9 (21.95) 0.98
IVH 18 (26.09) 7 (17.07) 0.27
6epsis 0 0
NEC 1 (1.45) 0 0.44
-aundiFe reTuirinJ pKoWoWKerapy 12 (17.39) 12 (29.27) 0.22
1I&8 ± 1HRQDWDO IQWHQVLYH &DUH 8QLW DGPLVVLRQ 5' ± UHVSLUDWRU\ GLVRUGHUV UHTXLULQJ PHFKDQLFDO YHQWLODWLRQ DQG/RU &P$P 
RWKHU WKDQ SQHXPRQLD I9+ ± LQWUDYHQWULFXODU KHPRUUKDJH 1(&  QHFURWL]LQJ HQWHURFROLWLV
Table IV. Risk factors of adverse neonatal outcome.
$naOy]ed IaFWor OR 95% CI
0DWHUQDO DJH 0.96 0.87 – 1.06
PDULW\ 0.75 0.4 – 1.41
:HHNV RI JHVWDWLRQ 0.57 0. ± 0.9
:HLJKW JDLQ 1 0.96 – 1.05
BMI 1.02 0.92 – 1.14
*'M 0.36 0.11 – 1.24
PUHHFODPSVLD 5.01 1.51 – 16.67
P52M 0.45 0.16 – 1.21
IQWUDKHSDWLF FKROHVWDVLV RI SUHJQDQF\ 0.79 0.23 – 2.7
I8*5 1.97 0.59 – 6.56
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2, PRVWO\ EHFDXVH RI /37% >@ 7KH PDMRULW\ RI SXEOLVKHG 
VWXGLHV UHJDUGLQJ ODWH SUHWHUP ELUWKV UHIHU WR VLQJOHWRQ SUHJQDQFLHV 
7KHUH LV QR FOHDU H[SODQDWLRQ IRU WKH RYHUDOO LQFUHDVLQJ UDWH RI 
/37%, WKHUHIRUH VHYHUDO K\SRWKHVHV DSSHDUHG LQ WKH OLWHUDWXUH, 
DPRQJ WKHP LQFUHDVLQJ UDWHV RI PXOWLSOHV 
7KH UDWH RI ODWH SUHWHUP ELUWK UDWH DPRQJ WZLQV LV DURXQG 
   >1, 11@ 2XU UHVXOWV ZHUH DOVR DOLNH ± 1 
+RZHYHU, WKH UDWH RI SUHWHUP ELUWK VHHPV TXLWH KLJK, FRQVLGHULQJ 
WKH UHFHQWO\ SXEOLVKHG 5&2* 5R\DO &ROOHJH RI 2EVWHWULFLDQV DQG 
*\QDHFRORJLVWV UHFRPPHQGDWLRQV, DGYRFDWLQJ ELUWK DW FRPSOHWHG 
 ZHHNV RI JHVWDWLRQ IRU SDWLHQWV ZLWK DQ XQFRPSOLFDWHG 
GLFKRULRQLF WZLQ SUHJQDQF\ >12@ 
7KH UHVHDUFK RQ ODWH SUHWHUP WZLQV LV QRW DV H[WHQVLYH DV 
RQ VLQJOHWRQV 0RUHRYHU, D UHVSHFWLYHO\ VPDOO QXPEHU RI SDSHUV 
FRYHU WKH VXEMHFW RI VSRQWDQHRXV YHUVXV LQGXFHG DOVR FDOOHG 
LDWURJHQLF /37% LQ WZLQV 5HVSLUDWRU\ GLVWUHVV V\QGURPH, 
VHSVLV, LQWUDYHQWULFXODU KDHPRUUKDJH, WKH QHHG IRU SKRWRWKHUDS\ 
RU 1,&8 DGPLVVLRQ DUH RQO\ WKH PRVW IUHTXHQWO\ PHQWLRQHG 
FRPSOLFDWLRQV DIIHFWLQJ SUHWHUP EDELHV >1, , , , 1, 1@ 6WXGLHV 
RQ WZLQ JHVWDWLRQV UHSUHVHQW VLPLODU ¿QGLQJV, KRZHYHU WKH ULVNV RI 
QHRQDWDO PRUELGLW\ DQG PRUWDOLW\ LQ FRPSDULVRQ WR VLQJOHWRQV DUH 
 WR  WLPHV KLJKHU >, 1, 11@ 
*\DP¿ HW DO VXJJHVWHG WKH GLYLVLRQ RI LQGLFDWLRQV IRU SUHWHUP 
GHOLYHU\ LQWR HYLGHQFH EDVHG DQG QRQHYLGHQFH EDVHG >1@ 7KH\ 
FODVVL¿HG, DPRQJ RWKHUV, VHYHUH SUHHFODPSVLDHFODPSVLD ,8*5 
ZLWK DEQRUPDO WHVWLQJ RU SRRU LQWHUYDO JURZWK DQG FKROHVWDVLV 
ZLWK ELOH DFLGV!PRO/ DV HYLGHQFH EDVHG &KURQLF RU 
JHVWDWLRQDO K\SHUWHQVLRQ PLOG SUHHFODPSVLD, ,8*5 ZLWK QRUPDO 
WHVWLQJ DQG DGHTXDWH LQWHUYDO JURZWK, ROLJRK\GUDPQLRV DQG RWKHUV 
ZHUH DPRQJ QRQHYLGHQFH EDVHG LQGLFDWLRQV, DV YDULRXV VWXGLHV 
VKRZHG QR EHQH¿W RI HDUOLHU GHOLYHU\ HLWKHU IRU WKH PRWKHU, RU IRU 
WKH QHRQDWH LQ WKH DERYH FDVHV >1@ ,W DSSHDUV WKDW ODWH SUHWHUP 
LQIDQWV GHOLYHUHG ZLWKRXW DQ HYLGHQFHEDVHG LQGLFDWLRQ KDYH 
KLJKHU QHRQDWDO DQG LQIDQW PRUWDOLW\ UDWHV LQ FRPSDULVRQ ZLWK 
VSRQWDQHRXV /37% EDELHV >@ ,W VHHPV WR EH WKH JURXS WKDW VKRXOG 
EH IRFXVHG RQ, DV WKH LQGLFDWLRQV FDQ EH YHUL¿HG DQG PRGHUDWHG 
DQG H[SHFWDQW PDQDJHPHQW LQ VRPH FDVHV FRXOG EH EHQH¿FLDO 2Q 
WKH RWKHU KDQG, HYLGHQFH EDVHG LQGLFDWLRQV PRVW SUREDEO\ ZLOO QRW 
FKDQJH LQ WKH IXWXUH ,W LV XQGHUVWDQGDEOH WKDW LI WKH\ RFFXU, WKH 
ULVN RI QHRQDWDO GHDWK LV 2 WLPHV KLJKHU, DV UHSRUWHG E\ &KHQ HW 
DO >1@ 7KH VDPH UHIHUV WR QHRQDWDO PRUELGLW\ >@ 7KH UDWH RI 
LDWURJHQLF /37% YDULHV IURP 2 WR 2 >, 1@ ,Q RXU VWXG\ 
LW ZDV D OLWWOH KLJKHU DQG UHDFKHG 2 *\DP¿ HW DO IRXQG 
WKDW  RI LDWURJHQLF ODWH SUHWHUP GHOLYHULHV LQ WKHLU PDWHULDO 
ZHUH LQGXFHG IROORZLQJ D QRQHYLGHQFH EDVHG, WKHUHIRUH LQ VRPH 
ZD\ DYRLGDEOH, LQGLFDWLRQV 7KH\ SURYHG WKDW WKH ULVN RI 1,&8 
DGPLVVLRQ ZDV SULPDULO\ GHSHQGHQW RQ HDUO\ JHVWDWLRQDO DJH 7KH 
UHVXOWV RI RXU VWXG\ DOVR VKRZHG D VLPLODU ¿QGLQJ  WKH GHOLYHU\ DW 
 ZHHNV RI JHVWDWLRQ LQFUHDVHG WKH LQFLGHQFH RI DGYHUVH QHRQDWDO 
RXWFRPH DOPRVW ¿YH WLPHV 
'DWD SXEOLVKHG E\ 5HGG\ HW DO VXJJHVW D 2 UDWH RI QR 
UHFRUGHG REVWHWULF RU PHGLFDO LQGLFDWLRQ IRU HDUO\ GHOLYHU\ DPRQJ 
DOO /37% >@ 7KHLU DQDO\VLV FRYHUHG  PLOOLRQ ELUWKV WKURXJKRXW 
86 DQG SRLQWHG RXW WKDW DW  ZHHNV RI JHVWDWLRQ QHRQDWDO 
PRUWDOLW\ ZDV DURXQG 1 WLPHV KLJKHU WKDQ WKDW RI  ZHHNV 
,Q RXU VWXG\ SUHHFODPSVLD ZDV WKH PRVW IUHTXHQW LQGLFDWLRQ IRU 
GHOLYHU\ 11, KRZHYHU, WKHUH ZHUH GH¿QLWHO\ FDVHV RI PLOG 
SUHHFODPSVLD D QRQHYLGHQFH LQGLFDWLRQ LQ WKDW SDUWLFXODU JURXS 
WKH H[DFW QXPEHU FRXOG QRW EH FDOFXODWHG GXH WR UHWURVSHFWLYH 
FKDUDFWHU RI WKH DQDO\VLV 1HYHUWKHOHVV, SUHHFODPSVLD LQ RXU 
VHWWLQJ DSSHDUHG WR EH D PDMRU IDFWRU LQFUHDVLQJ WKH ULVN RI 
DGYHUVH QHRQDWDO RXWFRPH ZLWK 25 1 ,W LV GLI¿FXOW WR VWDWH 
ZKHWKHU LW ZDV GXH WR LWV VHYHULW\, RU WRR HDUO\ LQGXFWLRQ %DUWRQ 
HW DO UHYLHZHG WKH GDWD RQ ODWH SUHWHUP ELUWKV RI SUHJQDQFLHV 
FRPSOLFDWHG E\ JHVWDWLRQDO K\SHUWHQVLRQ >1@ ,W DSSHDUHG WKDW 
GHOLYHULHV LQGXFHG  ZHHNV RI JHVWDWLRQ UHVXOWHG LQ LQFUHDVHG 
QHRQDWDO PRUELGLW\ ZLWK QR PDWHUQDO EHQH¿W $QRWKHU UHFHQW 
FOLQLFDO WULDO UHJDUGLQJ SUHJQDQFLHV ZLWK PLOG SUHHFODPSVLD DQG 
JHVWDWLRQDO K\SHUWHQVLRQ UHYHDOHG WKDW H[SHFWDQW PDQDJHPHQW DQG 
ODERU LQGXFWLRQ DIWHU  ZHHNV LPSURYHG PDWHUQDO RXWFRPHV >1@ 
1HYHUWKHOHVV, WKH FLWHG SDSHUV GLG QRW HYDOXDWH WZLQ SUHJQDQFLHV 
DORQH 
,8*5 ZDV WKH VHFRQG PRVW IUHTXHQW LQGLFDWLRQ LQ RXU VWXG\ 
1  DOO FDVHV ZHUH DFFRPSDQLHG E\ DEQRUPDO WHVWLQJ RU 
LQDGHTXDWH JURZWK, WKHUHIRUH, ZHUH HYLGHQFHEDVHG ,QWUDKHSDWLF 
FKROHVWDVLV RI SUHJQDQF\, ZKLFK DFFRXQWHG IRU  RI ODERU 
LQGXFWLRQV LQ RXU PDWHULDO, GLG QRW DOZD\V SUHVHQW ZLWK ELOH DFLG 
FRQFHQWUDWLRQ !PRO/ RQO\ DURXQG , VR LW PLJKW EH 
FRQVLGHUHG RQH RI WKH SRWHQWLDOO\ DYRLGDEOH LQGLFDWLRQV
7KHUH DUH YDULRXV GLIIHUHQFHV DPRQJ LQVWLWXWLRQV DQG FRXQWULHV 
UHJDUGLQJ FHUWDLQ LQGLFDWLRQV 7KH PDMRU FRQFHUQ, WKRXJK, VKRXOG 
EH WKRVH GHOLYHULHV ZKHUH WKHUH DUH QR FOHDU LQGLFDWLRQV ZKDWVRHYHU 
DQG VWLOO DQ LQYDVLYH PHGLFDO PDQDJHPHQW LV XQGHUWDNHQ ,Q RXU 
VWXG\ XQFHUWDLQ LQGLFDWLRQV IRU ODWH SUHWHUP LQGXFWLRQ UHDFKHG 
1, ZKLFK GH¿QLWHO\ UHTXLUHV FDUHIXO HYDOXDWLRQ LQ WKH IXWXUH 
2Q WKH RWKHU KDQG, VRPH DXWKRUV HYHQ VWDWH WKDW FXUUHQW HYLGHQFH 
EDVHG NQRZOHGJH GRHV QRW DOORZ D VDIH UHGXFWLRQ RI ODWH SUHWHUP 
ELUWKV >1, 2@ $ FRPPRQ SUREOHP LQ WKH REVWHWULF ZDUG LV WR 
GHFLGH ZKHWKHU SUHWHUP ELUWK ! ZHHNV RI JHVWDWLRQ LV D EHWWHU 
FKRLFH WKDQ FRQWLQXLQJ FRPSOLFDWHG SUHJQDQF\ 8QHTXLYRFDO 
DQVZHU GRHV QRW H[LVW, DV QR ZHOOGHVLJQHG SURVSHFWLYH VWXGLHV 
KDYH EHHQ SHUIRUPHG VR IDU 
2QO\ IHZ UHVHDUFKHV GLVFXVV WKH UDWHV RI GLIIHUHQW QHRQDWDO 
FRPSOLFDWLRQV LQ ODWH SUHWHUP EDELHV, PRVWO\ DPRQJ VLQJOHWRQV 
&RQVRUWLXP RQ 6DIH /DERU UHSRUWHG D 2 UDWH RI UHVSLUDWRU\ 
GLVWUHVV V\QGURPH LQ /37% LQIDQWV, SURYLQJ WKDW LW UHPDLQV WKH 
PRVW FRPPRQ DQG VLJQL¿FDQW FDVH RI UHVSLUDWRU\ PRUELGLW\ LQ 
WKDW SDUWLFXODU JURXS $FFRUGLQJ WR WKH OLWHUDWXUH 771 WUDQVLHQW 
WDFK\SQHD RI WKH QHZERUQ ± QRW LQFOXGHG DV RXU SULPDU\ RXWFRPH 
 LV WKH VHFRQG PRVW FRPPRQ UHVSLUDWRU\ GLVRUGHU, ZLWK WKH UDWH RI 
 >21@ $FFRUGLQJ WR *RX\RQ HW DO WKH UDWH RI VHYHUH UHVSLUDWRU\ 
GLVRUGHUV UHTXLULQJ PHFKDQLFDO YHQWLODWLRQ DQGRU &3$3 DPRQJ 
/37% LQIDQWV ZDV  LQ FRPSDULVRQ WR OHVV WKDQ 1 DPRQJ 
WHUP EDELHV >22@ 5HIXHU]R HW DO UHSRUWHG VLJQL¿FDQWO\ KLJKHU 
UDWHV RI UHVSLUDWRU\ FRPSOLFDWLRQV DPRQJ /37% QHZERUQV ± 
11 RI 5'6, 2 RI 771, 2 RI PHFKDQLFDO YHQWLODWLRQ 
DQG DV PXFK DV  RI R[\JHQ VXSSOHPHQWDWLRQ >@ 7KH UDWH 
RI 1,&8 DGPLVVLRQ LQ WKHLU VWXG\ ZDV YHU\ KLJK ± LW UHDFKHG 
 DPRQJ /37 LQIDQWV ZLWK WKH DYHUDJH 1,&8 VWD\ RI 12
1 GD\V ,Q RXU VWXG\ WKH UDWH RI UHVSLUDWRU\ GLVRUGHUV UHTXLULQJ 
PHFKDQLFDO YHQWLODWLRQ DQGRU &3$3 ZDV 1 LQ 6/3, EXW 
LW UHDFKHG 1 LQ ,/3 1,&8 DGPLVVLRQ DQDO\VLV UHYHDOHG 
VLPLODU ¿QGLQJV 1 LQ 6/3 DQG 11 LQ ,/3
7KH SUHYDOHQFH RI RWKHU QHRQDWDO FRPSOLFDWLRQV DPRQJ ODWH 
SUHWHUP QHZERUQV YDULHV JUHDWO\ DPRQJ UHVHDUFKHUV DQG FRXQWULHV 
WKH UDWH RI 1(& YDULHV IURP  WR , ,9+ 1, VHSVLV IURP 
22 WR 2 DQG WKH UDWH RI MDXQGLFH UHTXLULQJ SKRWRWKHUDS\ 
UHDFKHV  >, , 22@ 
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,Q RXU VWXG\ WKH UDWHV RI RWKHU FRPSOLFDWLRQV GLG QRW GLIIHU 
EHWZHHQ 6/3 DQG ,/3 DQG WKH UDWHV ZHUH FRQFRUGDQW ZLWK WKH 
OLWHUDWXUH 2QO\ WKH UDWHV RI LQWUDYHQWULFXODU KHPRUUKDJH LQ RXU 
VWXG\ VHHP KLJK 2 DQG 1, ZKLFK LV SUREDEO\ GXH WR WKH 
IDFW, WKDW ,9+ JUDGH 2 ZDV DOVR LQFOXGHG LQ WKH UHVXOWV  
1HYHUWKHOHVV, WKH SUREOHPV RI LQFRPSOHWH IHWDO PDWXUDWLRQ, 
VXFK DV K\SRWKHUPLD, MDXQGLFH RU IHHGLQJ GLI¿FXOWLHV VWLOO 
UHTXLUH GLIIHUHQW DSSURDFK >2@ 3HULQDWDO FDUH ZRUOGZLGH VKRXOG 
WKHUHIRUH IRFXV RQ SUHYHQWLRQ RI QRQLQGLFDWHG LQWHUYHQWLRQV LQ 
SUHWHUP SRSXODWLRQ 
Conclusions
/DWH SUHPDWXULW\ LQ WZLQ SUHJQDQFLHV LV DVVRFLDWHG ZLWK 
KLJKHU ULVN RI QHRQDWDO PRUELGLW\ WKDQ LQ WHUP WZLQV ,DWURJHQLF 
ODWH SUHWHUP ELUWK LQFUHDVHV WKH ULVN RI 1,&8 DGPLVVLRQ DQG 
UHVSLUDWRU\ GLVRUGHUV LQ QHRQDWHV LQ FRPSDULVRQ WR VSRQWDQHRXV 
ODWH SUHWHUP ELUWK 'HVSLWH WKH IDFW WKDW UHVSLUDWRU\ FRPSOLFDWLRQV 
DUH JHQHUDOO\ PLOG DQG PRVWO\ WHPSRUDU\, WKHUH LV D QHHG IRU 
FDUHIXO HYDOXDWLRQ RI LQGLFDWLRQV IRU GHOLYHU\ LQ WKDW SDUWLFXODU 
JURXS 
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